Verapamil abolishes the preglomerular response to ANG II during intrarenal nitric oxide synthesis inhibition.
We have recently reported that intrarenal nitric oxide (NO) synthesis inhibition exaggerates the preglomerular vasoconstrictor response more than the postglomerular response to angiotensin II (ANG II) in dogs. Previous studies have suggested that preglomerular vasoconstriction may be more dependent on extracellular calcium than postglomerular vasoconstriction. The purpose of this study is to determine whether the enhanced preglomerular response to ANG II during intrarenal NO synthesis inhibition occurs through voltage-gated calcium channels. In three groups of anesthetized dogs with stop-flow kidneys, the renal hemodynamic response to intrarenal ANG II infusion (2.0 ng.kg-1.min-1) was determined. Renal artery pressure was servo-controlled at 80 +/- 1 mmHg, and glomerular filtration rate was zero. In vehicle-treated dogs, ANG II decreased renal blood flow (RBF) by 29% and increased glomerular hydrostatic pressure (Pg) by 2.7 +/- 1.9 mmHg. Postglomerular vascular resistance increased by 51%, whereas preglomerular resistance was unchanged in response to ANG II. In dogs pretreated with an intrarenal infusion of NG-nitro-L-arginine methyl ester (L-NAME; 5 micrograms.kg-1.min-1) for 60 min, ANG II decreased RBF by 36% and decreased Pg 4.4 +/- 2.9 mmHg. In contrast to the vehicle-treated group, preglomerular resistance increased by 261% and postglomerular resistance increased by 48% after ANG II infusion in the L-NAME-treated group. In dogs pretreated with an intrarenal infusion of L-NAME and verapamil (50 micrograms/min) for 60 min, the renal hemodynamic response to ANG II was similar to the response in the vehicle-treated dogs. ANG II decreased RBF by 25% and decreased Pg by 5.3 +/- 1.2 mmHg. Postglomerular resistance increased by 51%, whereas preglomerular resistance was unchanged in response to ANG II infusion in dogs with intrarenal NO synthesis and voltage-gated calcium channel blockade. These data indicate that the preglomerular response to ANG II under conditions of reduced NO synthesis within the kidney is dependent on voltage-gated calcium channels.